CLAIMS 

1 . A method for bandwidth allocation for a wireless network, comprising the steps of: 
S using a matrix of interlink interference and a list of links' bandwidth requests to 

schedule link activities to obtain non-collision transmissions; 

wherein bandwidth needed by said links to carry actual traffic over a specific 
time period Is represented as a set of link bandwidth requests; 

wherein bandwidth requests are expressed in units of credits; and 
10 wherein a credit is a unit assigned to said bandwidth requests to maintain fair 

bandwidth distribution between said links; and 

prorating bandwidth granted for each link based on said link's requested 
bandwidth, total requested bandwidth in said wireless network, and network 
capacity. 

15 

2. The method of Claim 1 , further comprising the steps of: 

providing a centralized node in said wireless network for coordinating 
substantially all network activities. 

20 3. The method of Claim 2, wherein said hub comprises: 
an interference matrix; 

a topology matrix for defining valid links that can transmit/receive data; and 
a list of credit request tokens, wherein each token represents a directional link 
that needs bandwidth. 
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4. The method of Claim 3, said hub collecting information from individual nodes and 
constructing said interference matrix, topology matrix, and list of credit tokens 
therefrom. 



5 5. A bandwidth allocation method for a network, comprising the steps of: 

sorting credit request tokens in descending order of a product of requested 

credits and degree of interference a(lj|, L), where L is a set of links requesting credits; 
picking a first token having a largest product, wherein said first token is a first 

candidate link of a set of links to be allocated credit for a first round; 
10 eliminating all other tokens from said first round that cannot be active due to 

said first candidate link's activity; 

walking down a list and picking a next eligible token, wherein said next eligible 

token comprises a second candidate link of said set of links to be allocated credits 

for a second round; 

15 eliminating all other tokens from said second round that cannot be active due 

to said second candidate link's activity; and 

continuing until said list of links is exhausted; 

producing a set of links that can be active at a same time U = { 1^, Ig, ...,ln}- 



20 6. The method of Claim 5, further comprising the steps of: 

letting p,i be requested credits of link Ij, wherein an amount of credits allocated 
to each element of set is Yi = min{p,i , P12 , . Pm }; 

adjusting said requested credits for every element in L^: p,j = p,j - Yi; and 
removing tokens which have zero requested credits from said list of tokens. 
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7. The method of Claim 6, further comprising the step of: • 

adjusting a degree of interference of affected links, due to the fact that some 
tokens have been removed. 

5 8. The method of Claim 7, further comprising the step of: 

repeating all foregoing steps until said list of tokens is empty. 

9. The method of Claim 8, wherein a list (Li, yO, (Lg, Y2) (U. Yk) results. 

10 10. The method of Claim 9, further comprising the steps of: 
prorate said list to attain a final schedule; 
letting S be a total resource of a network in terms of credit; and 
letting Xi = Yi * S//S° '^ Yji 

wherein said list (L^, x^)^ (U* X2) (U* Xk) represents how said links are 
15 organized into sets of concurrent active links and how much resource each set of 
links is supposed to get. 

1 1 . The method of Claim 1 0, further comprising the step of: 

broadcasting said list (L^, x^), (Lg, X2) (U* Xk) to aH nodes in said network. 

20 

12. An apparatus for bandwidth allocation for a wireless network, comprising: 

a matrix of interlink interference; 
a list of links* bandwidth requests; 

wherein said matrix of interlink interference and said list of links' bandwidth 
25 requests is used to schedule link activities to obtain non-collision transmissions; 
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wherein bandwidth needed by said linlcs to carry actual traffic over a specific 
time period is represented as a set of link bandwidth requests; 

wherein bandwidth requests are expressed in units of credits; and 

wherein a credit is a unit assigned to said bandwidth requests to maintain fair 
5 bandwidth distribution between said links; and 

means for prorating bandwidth granted for each link based on said link's 
requested bandwidth, total requested bandwidth in said wireless network, and 
network capacity. 

10 13. The apparatus of Claim 12, further comprising: 

a centralized node in said wireless network for coordinating substantially all 
network activities. 

14. The apparatus of Claim 12, wherein said hub comprises: 
15 an interference matrix; 

a topology matrix for defining valid links that can transmit/receive data; and 
a list of credit request tokens, wherein each token represents a directional link 
that needs bandwidth, 

20 15. The apparatus of Claim 13, further comprising: 

means for said hub collecting information from individual nodes and 
constructing said interference matrix, topology matrix, and list of credit tokens 
therefrom. 
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